1. Introduction
===============

Distribution of hospital beds across regions is a controversial subject. Resources allocation in health systems rarely have focused on those most in need and, in addition, are often influenced by political interests ([@b1-epj-07-1653]). Today, researchers and policymakers are increasingly paying attention to the distribution of health care resources such as beds, doctors, and equipment as indicators of general health ([@b2-epj-07-1653]). Although the problems related to fairness in the distribution of health care resources, and, in particular, measurement of it does not appear easy but has a strong impact on policymaking and resource allocation in the health system ([@b3-epj-07-1653]). Nowadays, fairness in distribution of health resources and elimination of inequality in the health sector have become major concerns of health systems in the world, especially in developing countries ([@b4-epj-07-1653]). Regardless of different concepts of equality, it is the base for services system, and the focus should be on fair distribution of services among different social groups ([@b5-epj-07-1653]). Adopting particular and scientific policies to increase the amount of health care resources and the way in which they are allocated and distributed is, thus, a crucial issue ([@b6-epj-07-1653]). In order to analyze the level of inequality in the distribution of health resources, statisticians and economists have suggested several methods, the most appropriate of which is calculating the Gini coefficient. This coefficient is a quantity with the value between 0 (minimum inequality) and 1 (maximum inequality), which is symmetric and independent of the mean ([@b7-epj-07-1653]). In Iran, distribution of hospital beds refers to type of beds that advantageous provinces enjoy, such as having physicians, hospital beds, laboratories, and medical radiology, and medical facilities, in some cases, may have as much as three times more than disadvantaged, deprived, and underprivileged provinces in relation to their population. The Gini coefficient has been used in various studies in Iran. Meskarpour-Amiri et al., for example, assessed trends of distribution of CCU, ICU, and NICU beds in Iran by Gini coefficient and demonstrated that the inequality trend between 2010 to 2012 in the distribution of intensive care beds in Iran had increased; the authors also predicted that unequal distribution of intensive care beds in the next five years in Iran will be extreme if the trend continues ([@b8-epj-07-1653]). Omrani-khoo et al. also assessed inequality in the distribution of hemodialysis beds in relation to hemodialysis patients, and, according to the results, inequality was not seen in hemodialysis beds in the population level ([@b9-epj-07-1653]). The two studies used the Gini coefficient in special beds in hospitals, while Mostafavi et al. used this method in university hospital beds in the Azarbaijan-gharbi Province in Iran and demonstrated inequality in the distribution of hospital beds in the province ([@b10-epj-07-1653]). The general objective of this research was to determine inequality in distribution of all hospital beds in Tehran, Iran, during 2010--2012. The specific objectives were to determine trends of inequality distribution and the difference among these three years.

2. Material and Methods
=======================

2.1. Research design
--------------------

The present study investigates the equality or inequality of the distribution of staffed hospital beds in different regions of Tehran Province during the years 2010 to 2012. To do so, the Ministry of Health, Treatment, and Medical Education supplied the number of staffed hospital beds in all hospitals in Tehran. Then, according to the information from Tehran Municipality, hospitals of each region were separated, and the number of staffed beds in each region was determined. To estimate the degree of indexes, the regional population of the province was used and the number of beds per population in each region was measured.

2.2. Sampling
-------------

Sampling was not done in this study. All 124 hospitals in Tehran were studied by census. Tehran is the capital of Iran and Tehran Province. With a population of around 8.4 million and 13 million in the wider metropolitan area, Tehran is Iran's largest city and urban area, the largest city in Western Asia, and one of the largest three cities in the Middle East (along with Istanbul and Cairo). Tehran is divided into 22 municipal districts, each with its own administrative center. Each of these municipal districts is further subdivided into municipal regions. Twenty of the 22 municipal districts are located in Tehran County's Central District, while District 1 is in Shemiranat County, and District 20 is in Rey County.

2.3. Measurement tools
----------------------

The instrument for gathering data was a researcher-developed form, which contains the name of the hospital, the district in which the hospital is located, the number of staffed beds, the name of regions in Tehran, and the population number in each region.

2.4. Data collection
--------------------

The completed forms were inserted in Excel in three sheets of 2010, 2011, and 2012. Then, by referring to the Ministry of Health, Treatment, and Medical Education, the information was completed by the researcher and experts in the relevant units.

2.5. Research ethics
--------------------

Information collective via questionnaire was completely confidential, and the results of the research were given to the managers.

2.6. Statistical analyses
-------------------------

The information was entered into DASP Version 2.3, and its Gini coefficient and Lorenz curve were determined. Numerical value of the Gini index is between 0 and 1, where 0 represents perfect equality and 1 represents perfect inequality. When the Gini index is less than 0.2, complete equality is observed in the distribution. If the value of the Gini index is between 0.2--0.3, moderate equality is observed in the distribution. The values between 0.3--0.4 show inequality in the distribution, and values between 0.4--0.6 represent high inequality in the distribution. Values greater than 0.6 indicate perfect inequality ([@b11-epj-07-1653]).

3. Results
==========

One hundred and twenty-four hospitals were actively providing services when the study was conducted in Tehran. These hospitals provided all kinds of health and treatment services, were either public or private, and managed by the government, private organizations, or individuals. The Gini coefficient of beds in 22 regions in Tehran in relation to the population in each region in 2010 was obtained to be 0.4666. The Gini coefficient of the beds in 22 regions of Tehran in relation to the population of each region in 2011 was obtained to be 0.4658. The Gini coefficient of beds in 22 regions in Tehran in relation to the population of each region in 2012 was obtained to be 0.4652 ([Table 1](#t1-epj-07-1653){ref-type="table"}). The Lorenz curve of distribution of hospital beds in 2010--2012 is shown in [Figure 1](#f1-epj-07-1653){ref-type="fig"}. The Lorenz curve plotted in the three years of the study demonstrate there is a big gap between the line of equality and Lorenz curve, which indicates distribution of beds in the areas is not fair.

4. Discussion
=============

The results further demonstrate that Gini coefficient of beds in 22 regions of Tehran in relation to the population of each region during the years 2010 to 2012 is not fair. In all three years, it was 0.46, although as we grew closer to the year 2012, the situation changed for the better. The numerical value of the Gini index between 0.4--0.6 represents a large disparity in the distribution. Based on the theoretical basis, a Gini coefficient of less than 0.2 indicates perfect equality in the distribution of resources; thus, the most important element in the definition of equality is allocation and distribution of resources according to need ([@b12-epj-07-1653]). Therefore, this study faces high inequality in the distribution of beds in different regions of Tehran.

In a study by De Bruin et al. on the distribution of CCU beds in 24 university hospitals in The Netherlands in the period from 2004 to 2006, the Gini coefficient was reported to be 0.65 and 0.5, respectively, for the mentioned years, which clearly indicates unequal distribution of beds in the studied hospitals ([@b11-epj-07-1653]). In a study to investigate geographical disparity trends in the allocation of resources in the United States, T. Horev et al. pointed to a descending trend of equality in the distribution of physicians in relation to hospital beds in a period of 30 years ([@b13-epj-07-1653]). The results of this study and other studies demonstrate that, taking into account the number of hospital beds as the basis of equality, the studied areas are facing inequality and disparity in health. Although solving problems related to equity in the distribution of health resources, particularly its measurement, does not seem easy, this issue has had a significant impact on policies and resource allocation in health systems ([@b2-epj-07-1653]). In this regard, WHO also has emphasized the necessity of equality measurement in the distribution of resources because, with regard to access to health care services as a fundamental right of all human beings, inequality in the geographical distribution of health resources creates difficulties for access to these services ([@b14-epj-07-1653]). In developing countries, these problems are more profound and salient due to weaknesses in information recording, gathering, maintaining, and analyzing systems for planning in the health sector. Therefore, the degree of geographical equality and equality in the distribution of health resources as an index of general health must be increasingly further considered ([@b15-epj-07-1653]). Given that the most important measure or criterion for computing other resources such as physicians, nurses, and equipment is hospital beds, equality in the distribution of hospital beds can implicitly bring about equality in the distribution of other service factors.

5. Conclusions
==============

The results of this study indicate that the distribution of beds in Tehran regions is not fair relative to the population, and some regions have no hospitals. It is necessary for policymakers to engage in repetitive monitoring in this regard and, based on that monitoring, investigate the distribution of hospital beds. It is also proposed that distribution of beds be considered according to specialized beds and intensive care units.
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Gini Coefficient of Distribution of Beds in Relation to Population in 2010--2012

  Parameters             Year                    
  ---------------------- ----------- ----------- -----------
  Estimate               0.4666      0.4658      0.4652
  STE                    0.23        0.23        0.23
  Minimum (bed)          78          92          124
  Maximum (bed)          1165        1314        1379
  Minimum (population)   138000      179400      233220
  Maximum (population)   800000      1040000     1352000
  M ± SD (bed)           164.24      172.02      179.78
  Mean (population)      390227.27   507295.45   659484.09
